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This invention relates to mounts for rotating 
parts and more particularly to an improved 
mount in which a rotatable spindle, or the like, 
is cushioned both radially and axially in its Sup 
porting frame and in addition is adjustable 
axially in the frame. 
The new mount may be used to particular ad 

vantage for centrifuges of the direct-drive type, 
that is, in which the spindle of the centrifugal 
bowl is driven directly from an underlying motor 
in the frame, rather than through gearing. Ac 
cordingly, the invention will be described in such 
an embodiment, although it is to be understood 
that its use is not limited thereto. 

It is well known that centrifugal Separators 
are subject to considerable vibration even When 
the rotating parts are carefully balanced. In 
order to reduce the vibrations of the Supporting 
frame, it is a common expedient to provide a 
yielding radial support secured to the frame 
around the spindle bearing near the centrifugal 
bowl so that the yielding support damps the 
radial vibrations. This yielding radial Support 
is supplemented by a lower bearing for the 
spindle having direct radial support from the 
frame, the spindle also having a yielding axial 
support engaging the upper or lower bearing. 
Centrifuges of the direct-drive type, however, 
have somewhat different requirements than 
other types, with respect to the mounting of the 
rotatable parts. Direct-drive centrifuges are 
usually of relatively small weight and size so 
that they may be used upon a table top, and con 
sequently the mount for the rotating parts should 
be light and compact. Also, the mount must 
function efficiently to damp even Small vibra 
tions of the rotating parts, because the frame 
generally rests loosely on the table top, making 
vibrations and attendant noise particularly ob 
jectionable. Additionally, the spindle should be 
adjustable axially in the frame to regulate the 
height of the bowl outlets relative to the sta 
tionary covers or receptacles for receiving the 
discharges, without impairing the efficiency of 
the vibration damping. 
The present invention, therefore, is directed 

to the provision of an improved mount for a 
centrifuge spindle, or the like, which is particu 
larly adapted to meet the above-mentioned re 
quirements of a direct-drive separator and which, 
in addition, is of simple and rugged construction. 
A mount made according to the invention Com 

prises a tube surrounding the Spindle, and upper 
and lower bearings in the tube for supporting the 
spindle radially therein while allowing axial 
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movement of the spindle in the tube. The tube 
itself is mounted in upper and lower rubber-like 
Supports closely surrounding the tube and se 
cured to the frame, the tube being movably radi 
ally in the frame by reason of the resiliency of 
the Supports. The spindle is supported axially 
in the tube by a driving element rotatable in the 
frame below the lower support. The driving elle 
ment is preferably spaced axially from the 
Spindle and connected thereto through a resilient 
rubber-like Sleeve compressed around the adja 
Cent ends of the spindle and driving element. 
The resilient sleeve thus damps axial vibrations 
of the Spindle in the tube, accommodates radial 
movements of the spindle and the tube relative 
to the driving element, and yieldingly transmits 
torque from the driving element to the spindle. 
In the preferred construction, the spindle is 

Slidable axially in the tube to allow axial vibra 
tions of the spindle on the resilient driving sleeve 
and also to allow axial adjustment of the spindle 
in the tube through the driving element, so as to 
regulate the height of the bowl outlets. Also, 
the rubber-like supports for the tube project from 
openings in the frame so that the ends of the 
Supports engaging the tube are free to flex radi 
ally without engaging the frame. In this way, 
the Supports are stressed in shear by radial move 
ments of the tube and spindle, whereby the radial 
vibrations are more effectively damped. 

For a better understanding of the invention, 
reference may be had to the accompanying draw 
ing, in which the single illustration is a verti 
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cal sectional view of a centrifuge embodying the 
invention. 

In the drawing, the numeral designates a 
Centrifuge frame having legs (not shown) 
adapted to rest upon a table top or bench, and 2 
designates the Spindle of a centrifugal bowl (not 
Shown) rotatable im the frame. The Spindle 2 
is Surrounded by a tube 3 spaced radially from 
the spindle and containing upper and lower bear 
ings 4 and 5. The bearings closely surround the 
spindle and are slidable axially in the tube. More 
particularly, the inner race of the upper bearing 
rests upon a shoulder 2d. of the spindle, and the 
Outer race of this bearing is slidable in an en 
larged recess 3d in the upper end portion of the 
tube; while the inner race of the lower bearing 5 
engages an overhanging Shoulder 2b of the 
spindle, and the outer race of the latter bearing 
is slidable in the lower portion 3b of the tube 
where its wall is somewhat thicker internally. 
Near the upper end of tube 3, the frame has 

55 a horizontal partition a provided with a central 
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opening b through which the tube extends with 
a substantial radial clearance. An annular 
rubber-like support 6 has a lower portion 6d. 
closely fitted in the opening b, an intermediate 
radial flange 65 resting upon the top of the 
partition fa, and an upper portion 6c having 
an internal flange closely surrounding the tube. 
The latter has a removable C-ling 8 resting upon 
the top of the internal flange 6c to Support the 
tube axially. It will be apparent that radial 
movements of tube 3 Will Stress the upper por 
tion of the resilient support 6 in shear, since 
the upper part is not engaged by the frame but 
is free to move radially, and the space 7 below 
the internal flange Sc allows such radial nove 
ments without compressing the lower part 6d of 
the support. The support 6 is secured to parti 
tion a by bolts 9 which also secure a stationally 
cover iO overlying the upper end of the tube. 
An apron rotating with the spindle has a de 
pending part surrounding the neck of cover 9 
to prevent entrance of liquid or dirt into the 
tube and the bearings. 
The fraine also has a Second horizontal 

portion c located slightly below the tube 3. An 
annular rubber-like support 2 is fitted closely 
in a central opening id in partition c and has 
an upper portion i 2a projecting above the parti 
tion and closely Surrounding the lower end por 
tion of the tube. AS Shown, the upper portion of 
Support 2 has an internal flange 2b engaged 
in an annular recess in the tube, and a ledge 
2c supporting the lower end of the tube. A 

relao, able C-ring 3 is engaged in an annular 
recess in the tube and underlies the outer race 
of bearing 5 so as to form a stop or Shoulder for 
liiniting downward movement of the bearings and 
the Spindle. Since the lower end of the tube is 
spaced above the partition ic, radial movements 
of the tube will stress the rubber-like support 2 
in Shear. 
The spindle 2 is driven by an electric motor 

! secured to the lower face of an inwardly ex 
teinding annular fange le of the franne by means 
of bolts 5 and nuts 6. A rubber-like ring 
is interposed betWeen the adjacent faces of the 
motor and the flange fe, and the nuts 6 are 
Sirrounded by bushings 3 of rubber-like ma 
terial. The motor 4 has a rotor or driving 
element which is adjustable axially in bear- : 
ings 28 by any suitable means. As electric motors 
having axially adjustable rotors are well known, 
the details of the construction by which the 
rotor is axially adjusted are not shown. 
The driving element 9 is coaxial with but 

spaced axially from the reduced lower end por 
tion 2C of the Spindle. It is connected to the 
Spindle through a resilient driving connection 
comprising a sleeve 2 made of rubber or similar 
naterial and closely Surrounding the adjacent 
end portions of the Spindle and the driving elle 
ment. The sleeve is held compacted against 
these end portions by a rigid sleeve 22 Surround 
ing the sleeve 2, the end portions being forced 
into the sleeve 2 while it is confined in the rigid 
Outer Sleeve 22. 
In the operation of the new mount, the rotor 

9 may be raised to adjust the height of the 
spindle through the driving connection 2-22, 
So that the bowl outlets are at the proper level. 
In thus raising the spindle, the lower bearing 5 
is lifted from the ring or stop f3 which limits 
its downward movement in the tube, and the 
upper bearing 4 sides upwardly in the recess 3a, 
the two bearings at all times being closely Sur 
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rounded by the tube 3. Accordingly, the 
centrifugal bowl and its spindle 2 are supported 
axially on the motor 4 through the resilient 
driving connection 2-22. The flexible Sleeve 
2f serves to damp axial vibrations of the spindle 
relative to the driving element 9 and also to 
allow radial movements of the spindle relative to 
the driving element. In addition, the sleeve 2 f 
affords a yielding means for transmitting the 
driving torque of the motor to the spindle. The 
radial vibrations of the Spindle, transmitted 
through the upper and lower bearings 4 and 5 
and the surrounding tube 3, are damped by the 
upper and lower rubber-like Supports 6 and 2 
which also support the tube axially. These 
radial vibrations are opposed by the yielding 
resistance of the rubber-like supports to shear, 
with the result that the centrifuge operates 
smoothly and quietly on the table top or bench. 

In the event that it is desired to drive the spin 
dle in its lowermost position, as shown, it is Sup 
ported axially at least partly through the lower 
bearing 5, the C-ring 3, and the lower support 
2, which is thus stressed in shear by the axial 

thrust of the spindle as well as by itS radial move 
mentS. 

It will be observed that by removing the cover 
f0, the spindle and its bowl may be lifted from 
the franne, either with or without the tube 3 and 
its resilient supports 6 and 2. The driving con 
nection 3-22 then slides off the end of one of 
the members 2c and 9. Alternatively, by lift 
ing the bowl from the spindle and detaching the 
ring 8, the spindle, its tube 3 and the lower Sup 
port 2 may be removed from the bottom of the 
frame, from which the motor is also removed. 
With the new construction, height adjustinent 

of the bowl may be effected in other ways than by 
axial adjustment of the driving element 9. The 
height adjustment can also be made by means of 
spacer rings between flange la and the rubber 
like support portion 6b. Alternatively, Spacing 
washers may be placed between the C-ring 3 
and the bottom of the outer race of bearing 5. 
In these ways, C-ring 3 carries the weight of 
the bowl and spindle regardless of the height ad 
justment, thereby relieving the driving element 
9 of axial thrust from the driven partS. 
I claim: 
1. In combination with a Spindle for a centrif 

ugal bowl, or the like, and a frame in which the 
Spindle is rotatable, a tubs Surrounding the spin 
dle, upper and lower bearingS in the tube for Sup 
porting the Spindie radially therein while allow 
ing axial movement of the Spindle in the tube, 
upper and lower rubber-like supports closely sun'- 
rounding the tube and secured to the frame, the 
tube being movable radially in the frame by rea 
Son of the resiliency of the Supports, and a driv 
ing element rotatable in the frame below the 
lower Support and connected to the spindle to 
hold the Same axially in the tube, the tube hav 
ing an outwardly extending fiange overlying part 
of the upper support to hold the tube axially 
thereon. 

2. In combination with a spindle for a centrif 
ugal bowl, or the like, and a frame in which the 
Spindle is rotatable, a tube surrounding the spin 
dle, upper and lower bearings in the tube for Sup 
porting the Spindle radially therein while allow 
ing axial movement of the spindle in the tube, 
upper and lower rubber-like supports closely sur 
rounding the tube and secured to the frame, the 
tube being movable radially in the frame by rea 
Son of the resiliency of the Supports, and a driv 
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ing element rotatable in the frame below the 
lower support and connected to the spindle to 
hold the same axially in the tube, the frame hav 
ing a horizontal partition with an opening there 
through, the upper support having an outer pe 
ripheral portion engaging the partition around 
the opening and also having an inwardly extend 
ing flange engaging the tube at a region spaced 
axially from said peripheral portion, whereby the 
upper support is stressed in shear by radial move 
ments of the upper part of the spindle. 

3. In combination with a spindle for a centrif 
ugal bowl, or the like, and a frame in which the 
Spindle is rotatable, a tube Surrounding the Spin 
dle, upper and lower bearings in the tube for sup 
porting the spindle radially therein while allow 
ing axial movement of the spindle in the tube, up 
per and lower rubber-like SupportS closely Sur 
rounding the tube and secured to the frame, the 
tube being movable radially in the frame by rea 
son of the resiliency of the supports, and a driv 
ing element rotatable in the frame below the 
lower support and connected to the Spindle to 
hold the same axially in the tube, the lower Sup 
port being a sleeve having its lower part closely 
received in an opening in the frame, the upper 
portion of the sleeve being free to move radially 
relative to the frame, the tube terminating at its 
lower end in said upper portion of the Sleeve, 
whereby the lower support is stressed in shear 
by radial movements of the lower end of the 
Spindle. 

4. In combination with a spindle for a centrif 
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ugal bowl, or the like, and a frame in which the 
spindle is rotatable, a tube surrounding the spin 
dle, upper and lower bearings in the tube for Sup 
porting the spindle radially therein while allow 
ing axial movement of the Spindle in the tube, 
upper and lower rubber-like supports closely sur 
rounding the tube and secured to the frame, the 
tube being movable radially in the frame by rea 
Son of the resiliency of the Supports, and a driv 
ing element rotatable in the frame below the 
lower support and connected to the spindle to 
hold the same axially in the tube, the frame hav 
ing a pair of openings Spaced axially with respect 
to the spindle, each Support having an end por 
tion closely received in one of the openings and 
having its other end portion engaging the tube 
and movable freely in radial directions, whereby 
the supports are stressed in shearby radial move 
ments of the spindle. 

WALTER A. SCOTT. 
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